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(54) Heat-sealable bags 

(57) A heat sealable bag ( 1 0) for 



vacuum packaging meat has two outer 
panels (11,12) and an inner panel (13) 
which serves as a cushion to protect the 
bag (10) from puncturing by sharp 
bones which may protrude from the 
meat. The inner panel (13) has external 
surfaces of heat sealable plastics mate- 
rial which may enclose a foamed plas- 
tics layer, while the outer panels (11,12) 
have inwardly-facing surfaces of heat 
sealable plastics material and outward- 
ly-facing surfaces of plastics material 
which are unaffected by temperatures 
used to effect heat sealing. The inner 
panel (13) covers at least 50% of the bag 
inner surface and is heat sealed be- 
tween the outer panels (11,12) along the 
two sides 14,* 1 5 and rear (1 6) of the bag. 
After filling the bag (10), the three 
panels (11, 12, 13) are sealed face to 
face along their front edges (17, 18, 19) 
to close the bag. 




FIG. 8 




FIG. 12 



FIG. 13 



SPECIFICATION 

Impr v ments relating t heat-sealable bags 

5 This invention pertains generally to heat scalable 
Sgs adapted for packaging foodstuff s for instance, 
such as meats and similar products, and more 
parttular.y to bags which are adapted to be evacu- 
ated to draw the bag tightly around the product 
10 before the bag is sealed. . „ ... 

Cuts of meat for example are often packaged n 
plastics bags which are evacuated and heat sealed 
before delivery to the customer. Such packag.ng .s 
SSSSSr common with so called "primar cuts ; o 
15 meat such as roasts and rib sections. TypicaHy. such 
cuts of meat have substantial portions of bone 
ernainSg in them, and often the bones w.> protrude 
from the meat. Protruding bones can present a 
problem when evacuating the meat package , smce 
20 sharp bones can puncture the walls of the bag. 

A puncture of the bag wall will release the vacuum 
and allow air to enter the bag and migrate around 
the meat, resulting in deterioration of the meat and 
considerable leakage of the fluids contained in the 
25 bag with the meat. This problem ^s been mini- 
mized by utilizing a post sealing treatment whK* 
Sves heating the sealed package to cause heat 
sealable inner surfaces of the bag walls to seal 
together where these walls have been drawn 
30 together during the evacuation P/ oces * e f bag 
sealed in this manner is mechan.cally held tight to 
the meat and will not generally separate from the 
meat if a portion of the bag is punctured. However, 
Th"e will be drainage of fluid from the meat package 
35 and localized introduction of air into the package 
which can damage the meat. 

Various types of boneguard have been inserted 
into packaging of this nature. A conventional bone- 
guard is a wax impregnated cloth or plastic insert 
40 which is placed by hand over the exposed bone 
before the meat is inserted in the P?****'™** 
inserts do not seal to the inner surfaces o the outer 
bag Additional boneguard structures include sepa- 
rate layers of plastic which are sealed into the bag to 
45 cover those areas which will be exposed to the 
protruding bones. These structures have suffered 
from various limitations, including relatrve high cost 
of labour and materials involved in placing the 
inserts properly into the bag, and locating the meat 
50 so that the bone abuts the insert. In addition, the 
inserts often have not adequately protected the bag 
from the effects of protruding bones, so that punc- 
tures are still possible. 
According to one aspect of the present mvent.on, 
55 there is provided a bag for use in packag.ng .terns 
having protrusions likely t pi rce packaging, the 
bag being closed at a back end and open for 
insertion of an item at a front end thereof, and 
comprising <a) an outer skin of generally tubular 
» 60 form which has an inner surface layer of heat 

sealable thermoplastic material and an outer surface 
layer which is unaffected by temperatures needed to 
effect heat sealing of the thermoplastic layer, and (b) 
an inner, pierce-resisting protective panel having 
65 surfaces of heat-sealable thermoplastic matenal and 



side edges substantially equal in length to the length 
of the tubular skin, the protective panel being 
secured to the skin, so as to cover and protect a 
portion of the inner surface area thereof, by heat 
70 seals between its side edges and the thermoplastic 
inner layer of the skin and by a heat-sealed |0.n 
between the protective panel and the skin across the 
closed back end of the bag, the said join forming the 
back end closure of the bag, all confronting surfaces 
75 of the skin and protective panel atthe front end of 
the bag being heat sealable by applying heat and 
pressure thereto, for closing the bag after insertion 
of an item therein. 
The invention also provides a bag for use in 
80 packaging items having protrusions likely to pierce 
packaging, the bag being closed ata back end and 
open at a front end for insertion of an item into the 
baa, and comprising an outer panel in the form of a 
tube having an inner layer of heat sealable thermo- 
85 plastic material and an outer layer of plastics 
material which is not affected by temperatures 
reouired to seal the heat sealable material, and an 
inner rectangular protective panel having surfaces o 
heat sealable thermoplastic material, the inner panel 
90 having two parallel side edges substantially equa.n 
length to the length of the tubular outer panel which 
are heat sealed to the inner surfaces of the tubular 
outer panel at spaced positions on the inner 
periphery thereof, the said outer and inner panels 
95 being folded together and heat sealed along back 
end edges thereof thereby closing the back end of 
the bag, ail of the facing surfaces of the said inner 
and outer panels at the front open end of the bag 
being heat sealable so that the bag may to . dosed by 
100 bringing the front edges of the sa.d panels together 
under heat and pressure. 

One of the bag outer panels could serve the 
function of the inner protective panel, and hence the 
invention further provides a bag foruse m packag.ng 
105 items having protrusions likely to p.erce Packag.ng. 
the bag being closed at one. back end and open at 
the opposite, front end for insertion of an .tern into 
the bag, the bag comprising a first rectangular bag 
panel^avingaSinnerlayerofheatsealabethermo- 

1 1 o plastic material and an outer layer of Plastics 
material not affected by temperatures requ.red to 
seal the heat sealable material, and a second 
rectangular bag panel having two opposite: side 
edges which are substantially equal .n length to the 
115 corresponding side edges of the first panel the 
second panel being a coextrus.on of a f.rst laye of 
hea° sealable thermoplastic material, a second layer 
oHoamed pierce-resisting heat sealable thermoplas- 
tic material, and a third layer of plast.es materia 
1 20 which is not affected by temperatures require o 
Tea. the heat sealable material, the f.rst layer form- 
ing part of the inner surface of the bag, the two 
second panels having their inner surfaces heat 
sealed together along their side and back edges, and 
125 h ^ acingsurfaces of the first and second pane s at 
he front of the bag are heat sealable so tha the bag 
can be closed by bringing the front edges of the bag 
panels together under heat and pressure. 
The inner protective panel, where such is provided 
1 30 as a panel separate from the outer panels. w.H be 



secured at the back end of the bag to the latter 
panels. It will also be secured to them at the front of 
ihe bag after filling, when finally closing the bag. 
Being secured along two edges, it may be possible 

sid edges. Accordingly, the invention further pro- 
vides a bag for use in packaging items having 
protrusions likely to pierce packaging, the bag being 
dosed at one, its back end and open at : na opposite 
10 front end for insertion of an item into the bag, and 
he bag comprising first and second outer rectangu- 
ar panels each having an inner layer of thermoplas- 
tie heat sealable material and an outer layer of a 
Istics material which is not affected by tempera- 
15 Required to seal the heat sealable ™ter.al ,^o 
opposite side edges of each outer panel beins , of the 
same length, and the two outer panels being heat 
TSa together along the side edges and back edges 
thereof, and an inner rectangular pierce-resistant 
20 protective panel having two opposite side edges 
substantially equal in length to the ' correspondrng 
side edges of the outer panels, said inner protectee 
panel being a coextrusion of a first layer of heat 
sealable plastics resin, an intermediate layer of 
25 foamed plastics resin, and an outer layer of heat 
seaable plasties resin, said inner protective panel 
betng sealed to the two outer panels at least along its 
edae at the back end of the bag, and the facing 
surfaces of all the panels at the front of the bag are 
30 heatsealabletooneanothersothat^ 
closed by bringing the front edges of the panels 
together under heat and pressure. 

Bags embodying the invention are well suited for 
the packaging of meat having bone protrusions. 
35 Preferred bags can include at least one generally 
rectangular outer panel and at least on< » smaller, 
generally rectangular inner panel which is heat 
sealed to the inner surfaces of the outer layer and 
provides protection against bone protrusions.The 
40 outer panel can be a coextrusion of an inner layer of 
thermoplastic heat sealable material, and an outer 
layer of plastics material which is not affected by 
heat sealing temperatures, such as nylon. The e g 
nylon outer layer also provides structural strength to 
45 the package and preferably acts also as a moisture 
and gas barrier. The inner panel is formed of a 
plastics material having outer surfaces which are 
heat sealable to allow sealing to the inner surfaces of 
the outer panel. The protective boneguard panel 
50 provides cushioning against any bones that may 
protrude from the meat being packaged. 

In each of the preferred embodiments disclosed 
hereinafter, the inner boneguard panel is i sealed to 
inner surfaces of the outer panel or panels at at least 
55 two side heat seals which run the length of the 
package, and along a back edge heat seal which 
closes the back end of the bag. The bag is so 
constructed that after insertion of a meat product 
into the bag. the front edges f the bag may be 
'• 60 sealed together by pressing the front edges of the 
bag together under heat and pressure. All facing 
surfaces of the inner and outer panels at the front 
edge of the bag are formed of heat sealable material 
and will seal well t gather when heat sealing bars 
65 are applied to the outside surfaces of the package. 



The inner protective or boneguard panel may 
comprise a multi-layer coextruded laminate which 
has outer layers composed of heat sealable plastics 
resin and a core layer of plastics resin which has 
70 been foamed to give it greater thickness and en- 
hanced cusioning effect. It has been found that the 
foamed layer greatly reduces the likelihood of a 
bone puncturing the boneguard panel, since the 
cushioning effect of the foam tends to spread any 
75 strain applied by a sharp piece of bone over a small 
area of the boneguard. 

All inner surfaces of the bag are heat sealable so 
that the bag is well adapted to a bag heating process 
after evacuation and sealing of the bag so as to 
80 firmly seal together adjoining surfaces of the bag 
which have been drawn together during evacuation 

of the bag. . meat 

The protective panel desirably covers or foams at 
least 50% of the bag interior surface, e.g. 60% or 

85 more. . „ 

The tubular outer skin can take a variety of forms 
e g. a seamless tube or a seamed tube produced 
from one. two or conceivably more outer panels 
seamed-together along adjoining lateral side edges 

90 tne / | e e ^' rred embodiments 0 f the invention are now 
described in more detail byway of example only 
with reference to the accompanying drawings in 

95 "^Figure 1 is a perspective view of a meat packaging 
bag in accordance with the invention showing an 
open front end thereof, 

Figure 2 is a cross-sectional view of a meat 
package in accordance with the invention, with a 
100 meat product inserted in a bag and the resulting 
package having been evacuated and sealed. 

Figure 3 is an enlarged view looking at the open 
front end of the bag shown in Figure 1, with portions 
of the bag being broken away to show only essential 
105 features thereof. 

Figure 4 is a view similar to F.gure 3 of another 
embodiment of the invention. 

Figure 5is a cross-sectional view of a portion of 
back edge heat sealed layers of the bag of Figure 1. 
110 Figure 6 is a cross-sectional view of the layers of 
the bag of Figure 1 as taken through a s.de heat seal, 
with the layers being spaced slightly apart to show 
the various layers more clearly in the illustration. 
Figure 7 is a front end view of another embodi- 
115 ment of a bag in accordance with the invention 
wherein an outer panel of the bag is formed as a 
continuous tube, 

Figure 8 is a front end view of another embodi- 
ment of a bag according to the invention, which 
120 includes a single rectangular outer panel. 

Figure 9 is a front end view of a further embodi- 
ment of the invention in which there are two outer 
panels and three inner b neguard panels, 
Figure 10 is a fr nt end view of still another 
125 embodiment abag according to the invention, 
which employs a single rectangular outer ^penel. 

Figure 1 l is a front end view of a still further 
embodiment of a bag according to the invention, 
wherein one of tw panels forming the bag incorpo- 
130 rates a unitary multi-layer boneguard structure. 



Figure 12 is a cr ss-sectional view of the bone- 
guard panel of the bag of Figure 1 1 . and 

Figure 13 is a cr ss-sectional view of an alternative 
construction for the boneguard panel of the bag 
5 shown in Figure 11. . 
One pref rred embodiment of a heat sealable 
meat packaging bag in accordance with the inven- 
tion is shown generally at 10 in Figure 1. The major 
tructura. layers of the bag are shown «orcww 
10 ence of illustration) in somewhat exaggerated thick 
nesl °n Figure 1. and include a generally rectangular 
SproLtivepaneni,asecondrectang U larouter 

panel 12, and an inner rectangular bonegua d pro- 
tective panel 13. The bag shown in Figure 1 is open 
15 Sont (the left end as illustrated) so as to allow 

i^^ 

orbing the bag are heat sealed together alongtheir 
££S» side edges at lateral edge heat seals 14 and 
15 and along their back edges at a heat seal 16. 
20 In use. a meat product is inserted into the open 
front of the bag 10, the bag is evacuated and the 
front edges 17. 18 and 19of the layers 11. 12 and 
are pressed together to seal the evacuated bag 
tightly about the meat product. A cross-sectional 
25 vfewthrough a packaged meat product is shown in 
Figure ^wherein the bag is illustrated tightly drawn 
about a meat product 20. As illustrated by Figure 2 
the act of evacuatingtheinside of the bag drawsthe 

baa tightly against all of the surfaces of the meat 
30 I o'dua The'bag will thus be in contact w^a»y 
protruding bones on the product In developing this 
fnvention we have now recognized that many meat 
oroducte have protruding bones which extend over 

35 orthatthe protruding bones are spaced apart in a 
manner so as to require a protective layer which 
^compasses more than 50% of the surface of the 
product. The bag 10 is so designed to Provide 
protection against protruding bones in .meal .pack- 
40 ages having this characteristic. Thus, the generally 
rectangular second outer panel ^ndtheinner 
boneguard protective pane. 13. which , are i sub tan- 
tially the same size and shape, are arger than the 
fit outer panel 11. A preferred ratio is 60% oi the 
. 45 surface area covered by the second outer panel 12 
and 40% by the first outer panel 11.ltisnot 
necessary that the boneguard protectee panel 13 

extend entirely around the periphery of the , bag, 
since bone protrusions will not cover the entire 
50 surface of the product, but tend to be '°cahsedto 
one side of a cut. It is desirable to cover less than the 
entire surface area of the bag with the b°"eg u ard 
since the boneguard panel may tend to obscure 
sghUfthe meatproduct inside. Moreover, since ,t is 
55 not necessary to have a boneguard layer around the 
entire periphery of the bag, to do so 
additional cost to the bag structure without pr vid 
ing additional advantage. 
In order to obtain the bag structure shown in 
60 Figure 1 , the two parallel side edges of the i first outer 
panel 1 1 must be substantially equal in length to the 
two parallel side edges of the second outer ^ panel 12. 
as well as to the two parallel side edges of the inner 
boneguard panel 13. These equal length side edges 
65 are seal d together at the lateral edge seals 14 and 



1 5 In order for moreVn one half of the bag surface 
to be covered by the boneguard 13, the rernain.ng 
two parallel edges of the boneguard panel 13 and 
the second outer panel 12, i.e. their front and back 
70 edges, must be substantially longer than the corres- 
ponding parallel edges of the first outer panel 11 . 
After formation of the lateral heat seals 14 and 15, 
the back edge heat seal 16 is formed by pressing the 
back edges of each of the panels 11. 12 and 13 
75 together under heat and pressure. 

The lateral edge seals 14 and 15 are shown m the 
partial front view of Figure 3. In this Figure, the 
thicknesses of the panels have been exaggerated for 
clarity of illustration. In order to provide the heat 
80 seals 14 and 1 5, the inner surfaces of the outer 
panels 11 and 12 must be heat sealable with or to the 
surfaces of the boneguard panel 13. since these 
respective surfaces will be facing one another at the 
time that the heat seals are made. The outer surfaces 
85 of the panels 1 1 and 12 are formed of a plastics 
material which is not affected by the temperatures 
required to make the heat seals. 

Over the remainder of the bag surface, the outer 
panel 12 and the boneguard panel 13 are not sea ed 
90 to one another. Thus, when suction is app .ed to the 
open front end of the bag 10. air between the panels 
12 and 13 can be drawn out thus avoiding trapping 
Dockets of air between these panels. 
The back heat seal area 16 is shown in F.gure 5. 
95 which particularly shows a partial cross section to an 
exaggerated scale through the portion of the heat 
seane which includes the lateral edge seal 15. Since 
the panels 12 and 13 are larger than the other panel 
1 1 . when the front edges of all three panels are 
100 aligned, the back edges of panels 12. 13 project 
1 hardly beyond the back edge of smaller pane, 
H Thebackedgesofthepanels12.13arefolded 
over the back edge of panel 1 1 when producing a 
sealed back end closure of the bag 10. * 
105 here,a P ortionoftheboneguardpanel13.sfolded 

over at *e edge of the bag and sealed to itself before 
terminating a?the lateral side edge at which ,, t meete 
and is sealed to the first outer panel 1 1 The second 
outer panel is similarly folded over and sealed at the 
1 1 o heat seal area 1 6. The heat and pressure aPP^ a 
thesealarea 16 causes the second outer panel 12 to 
be sealed to the boneguard panel 13 at all areas 
along the first heat seal at which they adjoin. In 
addition.thefirstouter panel 11 is sea Wto<J» 
115 boneguard panel 13 at all areas along the heat seal 
1 Z ^^whichLse P anelsadioin.Thus,,tw,l be 
observed that all surfaces which define the », 
or back end of the bag 10 are heat sealed together to 

the lateral edge seal 14 is a mirror image of the 
structure shown in Figure 5. ». K . M « n i»/ 
An alternative bag construction which utiles only 
a single outer panel is shown in front view in , Figure 
125 4. The construction of the bag 21 is subswntially 
identical to that of the bag 10 just described except 
that a single rectangular outer panel 22 extends 
around one of the equal length side edges of the 
rectangular boneguard panel 23 at one of the heat 
130 seals 24. The outer panel 22 extends to the other 



panel '8™°° _ thatthe inner surfaces of 
apply h.at and prasaur. to the saal ataa 24. an 

33335^ 

fr«n» pHqss have been sealed together. 
The inner °»" e w --lable elastics fi m such as 

o?mTd as a multilayer laminate. If a laminate is 
utSed its outersurfaces must becapableof 
foS good heatseals. It is Purred thatthe 
° U S the inner panels be compare m heat 
sealing characteristics with the inner surfaces of the 
outHansIs so that seals are formed between these 
spaces during the post heat treatment Thw .the 
materials of these respective surfaces 
sufficiently to form heatseals at s.m.tar tempera- 
65 tures. 
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An alternative multi-layW>neguard panel struc- 
Je is shown in Figure 6, which is a cross sectional 
view?hrough the heat seal area 15 with the various 
Ss of Ve package being shown slightly separated 
70 forcla^^nefirstouterpanelll has an outer layer 
70 a^stics materia. «hich is not affected by neat 
sealing temperatures and an 
sealable thermoplastic material. Similarly, he 
second outer panel 12 has an outer protective ayer 
75 S plasto material not affected by heat sealing 
tempSaturesandaninnerheatsealablethermo- 

olSic laver 35. As indicated above, examples of • 
ma which the outer protective layers can be 
tamed include nylon and polyester, whereas the 

80 Saye^ * 
ionomer. ethylene vinyl acetate and other matena.s 
adapted to adhere to the outer layers , ypical 
Scknessesforthe outer layer are in the range of 1/2 
toltnou. (12 to 25 microns) and the inner heat 
m ceaiable layers 32 and 35 would be of similar 

boneguard pane. 13 is formed of 

m. iiti.iaver structures nclude a central, relatively 

heat sealable layers about an inner core orfoamea 

9 ™extrusion,followed by collapsing ^^jo press 
Lwalls of the tube togetherto form thedouble 

laver construction 13 shown in Figure 6. 

100 cushioning characteristics are obtained by a mum- 

10 CsancSvich structure, such as that shown in 
Rgure 6. which includes a central core of foamed 
Sanies material between layers of heat sea able 
SemSplasticwith which the foamed layer iscoex. 

105 tnjSed Examples of materials of which such s ruc- 

salt neutralized polymer obtained from 
Corporation under the name Surlyn), ethylene vinyi 
aceute and combinations thereof. For example the 
HO ES^SB and 39 have been formed as a blown 
coextrusion of a 12 thou, thick layer of ionomer 

n orporating at a level 7% to 14% by weight ^f the 

125 treatment process. ™ and 39 may 

A single coextrusi n of layers 37, 38 
be uSed as the boneguard layer, in which case the 
foam layer 37 would preferably be 20 to 30 mils 

130 ^Modified bags in accordance with the present 
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5 42 whose side edges are heat ^™£S& 
surfaceof the tubular outer panel * h """J*J e 

length of the outertube and the heat 
thermoplastic material and a , 42 is 

side edges of the inner panel are equa <n ■ g 
35 the side edges ?^^S*^*.ho»wtl»n 

^ano^^ 
^oftheinnerpane,^ 

folded over back edge to***'™™. 1 aled t0 itS elf. 
40 the folded over back edge being heat seaie 
The structure of the outer panel 51 can De ror 
Scribed above for the outer pane. 1 1 . £ £ 

" Another bag 60 in accordance with the invention 
50wh1hh«^ 

C a boneguard panel, is shown .n ^ ^ b " 

^65 are sealed by heat seals 68 6^to the - 
surface of the upper uter pane. 61 wh ch they 
confront The outer panels 61 and 62 : art > t rme 
65 described above for the outer panel H.andthe 
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boneguard panels 63764 and 65 are formed as 
described above for the boneguard panel 13. All 
tracing surfaces at the back edges of the respectwe 
oanels are heat sealed together. . 

Another bag 70 according to the .nvent.on .s 
shown in Figure 10. The bag 70 includes a , angle 
^angular outer panel 71 which has the .nner 
surfaces of two opp site side edges thereof sealed 
Cther a ong a Seat seal 73 which runs the length 

tube A single rectangular inner boneguard pane 72 
s seated to the inner surface of the ««r P-** 
aiong heat seals 74 and 75 spaced on e.ther sideof 
ftTheat seal 73. The length of the front and back 

selected to be somewhat greaterthan half of the 

71 so that the boneguard covers more than 50 A of 
the surface area of the bag. The structure o Uhr outer 
85 D anel71 corresponds to the structure described 

85 aTov for the outer pane. 

boneguard panel 72 corresponds to that of the 
boneguard panel 13. All facing surfaces at the £ack 
ZZl of the two panels are heat sealed together. 

edges equal In length. It is preferred that *elengtn 
of ?he front and back edges of the boneguar pane 
81 begreaterthanthatoftheotherpanelMsohat 

the boneguard panel covers more than 50% of the 
100 surface area of the bag. f 
The shorter or narrower outer panel 82 is prerer 
Jvformed with a structure similar to that of the 
ably formeo w«n boneg uard outer 

Iter al for contact with nylon in coextrus.ons 

by heat sealing temperatures, two 'n^mediate 

S layers 90. 91. 92 and 94 would be .n the 
ses for tch¥ where as the foamed core 

130 lX£^.forth.th«I^»»--« 4 » 



muMMd by » a° by lh . 

Inborn "J™ » flayer incorporates a 

has been inserted. invention is not 

25 ment of parts neretn ».us thereof as 
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CLAIMS 



1 A baa for use in packaging items having 

60 bag after insertion of an item therein. 
65 the protective panel is rectangular. 



4 Abagaccording^aims1.2or3.where.n 
the belled join comprises folded ver layers of 
the skin and the pr tecilve panel. or - herein 

5 a bag according to claims 1 . 2, 3, or 4 wherein 
70 the outer skin comprises two rectangular panels 

seamed together to produce a tubular form, each 

edges of th panels being equal in length, th mm 
e an 9 dbackedges foneofthe panel; 
75 tially longer than the corresponding i edges of the 

other panel, each skin panel being ™™ , 
inner layer of a thermoplastic heat sealable material . 

affected by heat sealing temperatures, the inner 
80 protective panel having front, back and s.de edges . 
whST re substantially equal in length to corres- 
nonding edgesof the larger skin paneUnd the said 
?nne Sanel being secured along its s,de edge * and 
Song its back edge between the two skin panels by 

panels and along the ent,re length j| *"£22U 
of the smaller skin panel. port.ons of the back edges 

* e f*nted g «of».bagp.n.ls.09«M'»nd« 

95 heat and pressure. .„i#«a 

sealbetweentheside edges of the skmpanelthe 

lotelaUedgeof the skin panel to produce lh.ba„ 
T'^SXtoc.aimS.wb.^nth.ba* 

195 P3 9 e, A bag according to any of claims 1 1 

a tabular form, the inner protective panel havmg 
130 front, back and side edges, .ts s.de edges being 



. ■ '"substantially equal in length of Inside edges of the 
skin panel while its front and back edges are 
substantially shorter than the front and back edges 
of the skin panel, one of the side edges of said inner 
5 panel being secured in the heat seal between the 
side edges of the skin panel, the other of the side 
edges being heat sealed to the inner surface of the 
skin panel at a position intermediate the side edges 
thereof, and the back edge of the inner panel being 
10 heat sealed between the heat sealable inner surfaces 
of the skin panel along a folded over back edge 
thereof, the remainder of the folded-over back edge 
of the skin panel which extends laterally beyond the 
back edge of the inner panel being heat sealed to 
15 itself. 

10. A bag according to any of claims 1 to 4, 
wherein the outer skin is formed from one outer 
rectangular panel having front, back and side edges 
with the side edges heat sealed to one another to 
20 produce a tubular form, the protective inner panel 
having front, back and side edges, its side edges 
being substantially equal in length to the side edges 
of the skin panel while its front and back edges are 
substantially shorter than the front and back edges 
25 of the skin panel, the side edges of the inner panel 
being heat sealed to the inside surface of the skin 
panel at positions spaced on either side of the seal 
between the side edges of the skin panel, the skin 
and inner panels being heat sealed together along 
30 folded over back edges thereby forming a closed 
rear end of the bag. 

11. A bag for use in packaging items having 
protrusions likely to pierce packaging, the bag being 
closed at a back end and open at a front end for 
35 insertion of a item into the bag, and comprising an 
outer panel in the form of a tube having an inner 
layer of heat sealable thermoplastic material and an 
outer layer of plastics material which is not affected 
by temperatures required to seal the heat sealable 
40 material, and an inner rectangular protective panel 
having surfaces of heat sealable thermoplastic mate- 
rial, the inner panel having two parallel side edges 
substantially equal in length to the length of the 
tubular outer panel which are heat sealed to the 
45 inner surfaces of the tubular outer panel at spaced 
positions on the inner periphery thereof, the said 
outer and inner panels being folded together and 
. heat sealed along back end edges thereof thereby 
closing the back end of the bag, all of the facing 
50 surfaces of the said inner and outer panels at the 
front open end of the bag being heat sealable so that 
the bag may be closed by bringing the front edges of 
the said panels together under heat and pressure. 

12. A bag according to claim 1 1 , wherein the 
55 protective inner panel extends around more than 

50% of the periphery of the tubular outer panel. 

13. A bag according to any of claims 1 to 4, 
wherein the outer skin comprises two rectangular 
panels seamed together by heat seals along two 

60 corresponding side edges thereof to produce the 
tubular form, and an inner pierce-resisting means 
comprising a plurality of inner protective panels, 
said inner panels including a first rectangular inner 
panel having front, back and side edges which are 

65 substantially equal in length to the corresponding 



edges of at least one of the outer panels and having 
surfaces of heat sealable thermoplastic material, and 
a pair of smaller rectangular inner panels which have 
surfaces of heat sealable thermoplastic material and 

70 are each narrower than the first inner panel, side 
edges of each of the smaller inner panels being 
substantially equal in length to the side edges of the 
outer panels and of the first inner panel, each side 
edge of the first inner panel and one side edge of 

75 each of the smaller inner panels being heat sealed 
between the heat sealable surfaces of outer panels at 
a respective one of the two seams between the side 
edges of the outer panels, the other side edges of the 
smaller inner panels being heat sealed to the inner 

80 surface of one outer panel which they face. 

14. A bag according to claim 13, wherein the 
larger, first protective inner panel covers the entire 
inner surface of one of the outer panels and the two 
smaller protective inner panels together cover only a 

85 portion of the inner surface of the other outer panel. 

1 5. A bag according to claim 14, wherein the said 
covered portion of the other outer panel is a major 
part of the inner surface area of the said other outer 
panel. 

90 16. A bag for use in packaging items having 
protrusions likely to pierce packaging, the bag being 
closed at one, back end and open at the opposite, 
front end for insertion of an item into the bag, the 
bag comprising a first rectangular bag panel having 

95 an inner layer of heat sealable thermoplastic mate- 
rial and an outer layer of plastics material not 
affected by temperatures required to seal the heat 
sealable material, and a second rectangular bag 
panel having two opposite side edges which are 

100 substantially equal in length to the corresponding 
side edges of the first panel, the second panel being 
a coextrusion of a first layer of heat sealable 
thermoplastic material, a second layer of foamed 
pierce-resisting heat sealable thermoplastic mate- 

1 05 rial, and a third layer of plastics material which is not 
affected by temperatures required to seal the heat 
sealable material, the first layer forming part of the 
inner surface of the bag, the two second panels 
having their inner surfaces heat sealed together 

1 1 0 along their side and back edges, and the facing 

surfaces of the first and second panels at the front of 
the bag are heat sealable so that the bag can be 
closed by bringing the front edges of the bag panels 
together under heat and pressure. 

115 17. A bag according to claim 16, wherein the 
front and back edges of said second panel are 
substantially longer than the corresponding edges of 
the first panel, and the back edges of the two panels 
are heat sealed together such that portions of the 

1 20 second bag panel are folded over and sealed 

together along the back edge, more than 50% of the 
bag surface being provided by the second panel. 

18. A bag according to any of claims 1 to 15, 
wherein the or each inner protective panel is a 

125 co xtrusion of a first layer of heat sealable plastics 
resin, an intermediate layer of foamed plastics resin, 
and an outer layer of heat sealable plastics resin. 

1 9. A bag according to any of claims 1 to 1 5, 
wherein the or each inner protective panel is a 

130 laminate composed of identical coextrusions each 



